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PROGEDE BT INSTAIXAHON DE FORAGE BT DE CHEMI8AGB DUN 
PUTTS, NOTAMMENT D*UN PUTTS DE FORAGE PETROLIER, AU 
MOYSN DE TRCWCONS TUBULAIRE8 ABOUTES INTTIALEMENT 
SOUPLKS. ET DURCIS IN SITU 

Uprteate inmiaaocciiocrae un piooW pour forer et €b^ 
ftr>t«mt ^i nn pitte As fmgB fAoiier^ Ml Btoycfl d'lm caaanble de troaBOM tuboUires 
. ou pitf onnn * nnilam imti^^ 
iordto-meott pour tee taliodutes du U 

5 l*cfrel d'ttne pmstoo imcnie pour pitsdcc um fonne cylimlEiqoc* ct cofm i fCrt 
ripiOUm jnritu pv polynlriatton de kur ptroi» r co co m btement tnu nv c iMl d*iioe 
pitfcnaeiqilite teat dedimeosun man leimUeneai iuTiMeaieisoodiaiiitae 
imone k Tteid^ie. el ks&ks pifformes posset not portioo d*extrttait6 doot le 
dtimHie • apcte d^iieant • €Sl l^gtemcm sup^rkur k cd 

10 pennetleurJonctioQ boot-Mom ptf 
d*cg(ttteitl 

Aiosi, en recounat k ee type de pfifome» qui est cooiiiie en foi 
- notaouiieiil per ledocnmcnt WC>A-94/218S7 • il cat pooiblc d'obCeair ua chemtSi^ 
d*ni<EefflllrBOoiiitutsQrtoateUIOQ8ueiv 
15 A ceC ^gifd. U ooanm de nppeler qu*evee des cfamistges (ou nibe^ei) 

u^tioanela mutitute per dee lubet ta ader, on eM oUlgd d'utUlser dee tn»coas 
iflf TTp iirift, f tUtni^f f * fif rrnltr** ^ p^g 

dee profaKmesd'tnOdMcn ctd*eqildtttiootdt£nein dupuits. 

L*ob{ectif de riavcntioo cit de pn^oeer un ppoc^d^ de forege ct de 
20 chemisafedttpuis,iriide<fepcefonBC9da9peDieati^ 
im»en oeum demanihesill^ieclnpi^ 

Facets, et ooofonattatta k llnvcntioo. on coouneticc per mettre ca 
plaoe on pconier tioa«oQ.da€Mde reatrtfe dtt piBii, la po^ 
tron^oa diflt esunifo vcn le lai. 
25 UpfOo6d6aeiooriaveatk»eooipieadksaapee 

a) on fsit pneraxialctnent, de haut ea bat, k trmven ledit troosoo. un 
omU de foiB^e. ct oo Ton aa-dessoi» et dans le praloosemeot de ce 
foaneetdeprofondearaihpitopriirieoBvdrtetropsaB 

b) oaiediel'aatildefonfe ; 

30 c) oa innodnit nae pidTonne. k I *tet repli^, k riat^iieur du puits ea la 

raitaattnveiiertelraocQodig&enplaoe^etoabp^ 
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du ooii, a inrtion d*ejUrteitf Ittiite vcm 

d) oo tmrodoit oa dmem fluide ao fond du trou» autoor de U portioo 
d 'extitat bane de b pctf oniiB ; 
5 c)(Hii]itfatmKimfliiide soils prcasiGo,de density sup^ 

du dineal, il rialeneur <k k pr^fonne 

basco ham^ca rtfoulaat ledmcat, ^pXemetA de bis tm ham. a»mr de la piifonBe, 

cQntnbpum^tnm; 

0 Mi CO naioMut te pf^foime tout 

10 pHnoipourlapolymAiMr; 

f) le dfflcat ayam prii. et la pctfome ayiat durei poor oomttiner on 
II0D9IB tiM^ rifkfeife dKmi^ 
gad1J«»ellltopolym6is«tic»deteprtf^^ 

h) on cfiifcie 1 'optetkm pour les troagoos auivaats. imq^*k obCeoir U 
15 toi^iiieurde pdtacfaeaiMg eaihMtfc 

Lorsqae, oomme ceU scrn exptiqu^ plus loin, la prtfonnt prteate des 
iteives de i^siae aplcs k migrcr veia Textftievr pour fonner des vemns aanulaiies 
d*aaiKlifii<, lepmtiaoBeiiiemde cet voions €11 

De iiMiute particidi^iciDem avanti^^^ 
20 geme tr^aa, apte ^ocgaper stedvoneat tiois anade oort rart i o n la rlii lr, isavoiriui 
pjemieraatd^eDooabroanit iBiiiiwal. iai penncBMtdcpaswfcllaifcieigdatiOttyii 
dlflkao plaoe. vi •ecoQddwt.d'aKxaBbRmettC ial^^ 
l«jicipale du tiro cl ua iioif»^ 

paitie dulioudeedafeiiaeevoirUpoitkaaarsiedelapftf^^ 
25 Dai»«DnM>dadeiUiitfioopctfd^ 

ib pdym&iaatkai detaprtfom^ aiosi <pi*iUdi 

idcwble valve pbote en paftiebiSwdebpitfoniie,etapiei^ 

floidc de godb^ kriaitteurde bprfformcrt 

Lnnsialfatioa ite roiage CI de ciieiBiH«B» q|U^ 
30 pvtentetareitfkxuiefvntkUiniflecaoemdecepfQO^ 

qtt*cUe oompnad, ca tfiie de puiis : 

- ttoe bobiae de stockase et de fteplioa. k r^iat caioul«, de ladile 

pefifbfBie » 

- aae late swplocabam Tentrte du puiti. apie k peoaettie le gndaie et 
33 ruiiroductioo.dwkpttil^deUpitfonneetdctdOT^ 

^f1l prifc. «n« qu*Mi gmlbire el i b pdwnftiwtiott de b prtfonne ; 
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« des bofaiiM de itociBitfB i ratf cimll cte mtes 0^ 
iiicatdff<»iiiibta«pcesirairedeioeadn ^ 

de CBS Itibo cxmtmnt oo dUe leivaiit 4 ratinentation de la prtfTorme eo oounat 



. im gteteteur de oounS flectriqye. 
Detunes CMict^nitiquca et avsntafcs de rinvcntioo apparallrant de la 
deaeripcioii et des de«i as aaneaca qui tn ttptHealbta^ t limple litre d^cxcmplcs aoo 
lifflttMiff im mode de niie ca oeom 



- lea (isum U4 floitl dea viies tehteati<tuec» eo coop^ 
ka diffteitea topea da roptelkA de focase de U fwtie de p^^ 



10 



> lafisunS est une viie tchteaiun» d'lne piif^^ 
cnccataotidaiic,«vaalnaaecn p iao c ,da nt lc|wts; 
15 . let figmta 6 et 7 rat dca vuea paid^ de Textiteitf bane da U 

pitfome, dealiato 4 mittuer le |»iixii» de U doul^ 

d*aiidlli«e: 

^ >h>figwtt8fclSfltotitatleadiffei t nieatopca 

|iftf(Hmeaaboiltd*iiatioii90iid^coplaBe; 
^ 20 -k figure 16 leprtscnteachdmaiiq^ 

Im figure iTcatuoeviiaadtfDudqneiBOiAaatlesdimretttsiMrtMela 

^yoM ti<*«»sfa 4» riiiffHIfrth", aituCsca rarfaoe (titede pwa) ; 

.leartgwea 18 i30 > k<chdle pim pctiie > ffluitrenilefon ct i o cn tt Be nt de 
25 rtntti rl***^ *" ^ difftortea Aapei dn ch nniww: 

U ngun 1 repcteiite rcxtfteitf lasae d*un f»au vert^ 
fa ff g f ^ rhnni'-ir i BmmriMfnwt nt fort, comporte un ct i r mi tti e dfii eo 

plt Tf ^'^ foaned'ui tiibecytiiidriiiue rigide2 prtsemaot one podund'cxtiteitf bane 
ZOaargle. 

30 udiaii^Dd^cettopaftte20csttfgtencolplttsgfiiidi|^ 

d de U partiepri]Ki|ttle2. « UeiKiu^U est poBSbted'emboCler las unt dans lesauinada 
tiai90iifl2.aveenooiiviaiieatdcapacticad*cxti6iut^ 

Leiroa9Qodeciwmisa0e2cataoell6daiistepdtsparimciiiw^ 

que 200. 

35 Motti ailwiy mi^^ "*''****'^ rffaige jpielle nanifeig vattre mia en dace, k 

1 *aide da proo6dd de 1* tflmHott, le traogoo sutvaot. desiiiid k ftre abonl£ aa trangcxi % 
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cda. coBDe ilhistrf Aux Tigum 1 i ^ 
QOodetfinftAicoevQirce bcngan. 

A cct eTTet oo utilise un outU de fonge 1, du genre er^pu, qoi a U 
pwticelaritf pouvoir etie i€tiact^ on ditit^ 

5 biciiieatdUnmts. 

DMKiBpmmertoUiUusMiUriiurD IJ^ootilestietnctfanBianiiium 

(fe ttUe nunite qw IB |4i0 gnode dimeaao^ 

IQ Dematttecomuie^roAildefoiage 1 est fixtf A PcxtriBiild d'ime dge 

QiliDiiiie 1Q» qd pQfiB le iiioieiird*cii^^ 

Comineoa le vena pim loin, U dge lOest mooi^e ^rcxtrteitf d'oa lube 
m^ndliqiie apli i C» eaiottid w im tambour 
IS pnits^ 

Dttns «o lecoodattded^iloiemeiiliBdiaL ffl 
oon|»flie 12 de Pootil poo^ uo diamttie de tivvMl aeoatbUment ^ 

L*aii!il ayaal M deaocada axialeneot dtana te puilB» ^ 
d£ji ea place, oo piDvoque ce d«pldaflwiil radU 
20 PiatftienrdelapoiiiondafgiaSaQanetiooae^ 

wlBdeacetfeoommeilliBti^parlafttdiePtilafisure 1. 

Co i^altae ainsi focaie d*un troQ cytio^^ 
tioacon2,dmteprotonrincntdecctui^daaileadS. 

Upio f oDde ur defoagBConetpooditolongucnrdutrongw 

25 ■ouhailBinBarecDplao& 

L-outU t poaaMe dca oiBancs de coiqie additU)Dfids ti q[tti penv 

d^ik^^ nKfiatenem b nn diamMfe suptrieur & D. aTw 
tftargiadB tran^on 4 roeitra an plaoe. 

Ceanme ittttitrt b la figure 3. par imsotfe da l*oiita ado^ 

A U ng«e4 oaadaigii6perUiertaace301apard 
dn tiou3. parlaitftenoeSl Upaioideaapoctiott«af^ 
bttM dn tron, dnt te dt»to D cit le intae que edui de U paitie aa 
La Fitfoane4iepitentfe Kfateatiquemeitf bUfi^ 
35 ^iMqaecriledteiieeadAaildMiateWaA-9«1887d^Gttd. 
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Nanmdn. die cstddpoiraedaos fi paitie ba^ 
90iifUble» du raft v*aa a alTaire i im nott botf^ 
portion d*cxbi&iiitf basse 40 dc section ^ii]pc, 

U pitfocme 4 est sqppoflfe |W line tl9& 
5 its- no tambour de ttodoige attitf en sisfaoe* ct qui pennd de to Tain deaoendre k 
rint^Heur du pdtt» et de Id founiir tes fltddes de dmean^^ 
rdneiik <leccrique poor la poiyn^riaiioa de to |»tfanne, par ristenn^dtoire d^oa 
diipcMitif do ranmrtmirnf ^ rrti^ irnn wnm rrmrri (wM\ ^^y-^ ^ a. 
to piOteM ec ae nooofdMt en paiito baM de cclle^i & lUK ite 
10 Ge type de dse d'aeicr cafodaUe est covammenKdMgnfedaixi k odder 

partoteniieai^XCILEDTUBIKO'*-eaabi<86"CTr-. 

CQ(DmecictoestdtaitduukWO-A-94ai887d^dti^ 
obcnrite It ees exti6nk£s bame ct basse, de inaaito 
blee eifou dfooiipahlw en fin d'optalkn. 
IS U laie difliribatitoe 51 ponMe une doiMe valve 52. 5). acHonnafale 

■flectiveaient (depu tosodm). 

Cbnune iUusti^ aiuc fignres 6 et 7. U valve 52 pennel de distiibuer no 
fluidede «QfdlaiB41*tot<fkivde topitfonM 
distribncr im cwioit llnide & to bw de to pfdTonBie. ft r«K 
20 Goaimemusti<ltofisureS,topftfame4-i|uiieM 
TdM i^toleniem RpUd - est deaoendue dans to M« 3 njuatonient. dn hant 

ttaweit to mngon de ctendaage 2 d^ cn piaoe. 

Eton enicndn. ponr que oed solt poasibte, a eat ntossato quo renoo^ 

bienrnt tnumetaal de to pitf ocme icpUAs ad t inf ffrto 
25 d<piide,quiconeipoiidlcd«duii*i8e2d£iftenplaoe. 

LonquB to pvCroRue est icplife sar dto^atae, elto prt^^ 
nr oo CD fome d'esearsot • oomme iSlustre paf exempto a«x figures ec tfB» 
reapectivecBcnt dn doounent WOA-94/25fiS5 ; loiaqtt*eito est d^piift elie pcfaenie une 
sedtondfcnfadie. 

30 Uprfranne4cslpodtionntedanstotiai3deldtomaaltoquesapod^ 
d*extfteuid plus targe dOseboiive en reganSderflaigiiseflMtde ;tolongneur 
du Inm 3 est dtesninte pour que. dans oeite pondon. to poitinn auperiettre de la 

pidTorme ae nouvecn lespnl^ 

Onpcoc^doisirtojeciiottd'unedwdecfaiKntli^^ 

35 pcdronne.vtotovalve53(fttcfacsJ.rig^fe9}. 

U dnent est dwui pour avdr une dennti votdne • voin Idgton^ 
aup^riewe • de cdto de to boue equide 7 se trouvaat daDB to puils. 
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L*«iriv€e 4e dnM i la base de U pftfofme diasK doic 

haut 

Comme lUu^ k la figure 10. oa pracMe cnsuite au gonnage de la 
pftforaic. en injectaot ua floide aous pmstoo k rint^eor de celle<i, vU la valve 52 
5 (flteliesl). 

Q s*agit soit d'tm liqukk introduit de rcadaieiir (dqMBS U tKe de puhs) 
fiar le ccodrnt 5 dus la pitforme. soit d'lm liquide (eait, bone w pftide) pfteal daas le 
pQiu ft poo^i^ daaa la prffocme. 

1^ lk|itide de gooflafe est avancagetBement choisi pour av^ 

gooflage va ae faaic piogmnvcmeDt du bas ven le haut, conme ayinboiM per ies 

rttcfacaO&lafigWBia 

A dtfaiit. la progressKM da gooflage du bas ven le haut peia tee cm^^ 

en pi^voyanc. le long de U prtfoane, uoe s&ie de bvies de ooniention f nagi bles, dont 
15 leaeuilderep«reettadq»6hce»cntdepio g gea sl on> 

U dmem cat par ootts&itte&t fcfouU ^gileroeat de bat en haut oooM 
paioidupQats,oonuneaymboU96parlanhche H.taadbquelaboucTseCrouvecliaaste 
ven le haut 

De pitftefwe le vdunw de cimert p^nphAnii^ 
20 atteiiidkeUpBrlielautedelapf<rocine.deii^ liaieoonaacunentdans 
U acHie de Jcaxtioo oitie ICS pociiooa d*extfte^ 
II). 

De prfAmioo, U pitf onae 4 posiMe eae parol CO 
rh **^ , pdae en sandwich entie uae pean iotaieure et uae peaa extfiieure dlaitkpies. ct 
25 muaie, cM intdlcur, d' one itewe conteaaat de la ffsiae aple h migrar veta rextffkur 
pour fonaer dec bounelecs amnilaim ravorisant I'anciasB ct raancfafitddmubag^ c oote 
la parol dupuiti. 

Udc pctfooae de ee genre est dteite dans la deaunde de bcevel riaocais 

9408691 d^pQa6ele7juUlei 1994 par la demaadefesae.«i dans son catniaionlaleiaa- 

30 donate PCr/Fit9S/OQ902* 

Cea vcfioos aiaulauts, p^iaitis lout te long de la prtfo me a cai t itf drenods 

9 ; de prdftaoce 11 est pi^vu une density plus graade de venous (e*esi-Mire un 

dcaiieniett plus fdbte cabn Ies venous) aus cxtrteitfs fa^ 

naaitee i asauier uae bonne dtanchfiid dans U Ualson bout-h-bout dee dtfRreats 
35 iiQBQons. 

U eliauflage et U polymftisatlQn de la pidTonne Bont r£^ 
gQon4geienniod.tepcc»li»degoanagedlaBlnia]n]e^ 



2741SC7 



7 

A title iDdbiSir^pfesskAiitfemcst derate I5tui. 

U dmiff^^ ck k pitf me pent «e faiit «oit ca isttoduisni ua flutde 
dwud i rintfrieir de U pttifanne, fldt |ttr 
de pi€r^ieiioe*ptrenetJottie;,aoiiioyeDdeiais^^ 
5 dispoi6esdai»topHd<leUprtronBeoui|ic»i^ 
dfidiiqiiedepiib Ute de ptiitt, via la dge -''Co^ 

A tint todioiif, U temp6»tere ntf cc itiifr 4 la pdymtfrisaiioiiest dePoidfe 
de llOi 14(rQciUduitede«cCletepe<stderocdiedamaW^ 

Lonque b pdymMialioB det vamai 9 at 
10 termii^e(qiielediaM6af«tn|Miw(fifiifal2).oaic^ 

(OtaiieK. figure 13). 

On ismllealon uaoudl de coope (SOI) i rexntoit^ du lube S» doa 
dteNipele naoGliaQd'^CaacMtf de Texiiimit^ fa^ (polymerii6e) 4* 

(figoia l4),v'imaiTKl»aasuite.Onopfcwdelamtoemaaitopourlem«^^ 

15 iofdiieur. 

OadbciealalafBtmlranQandechaiiisegft 
meoile tubtge pfte6kot 2 (voir figure 15). 

UofUaAai (lut vicai d"tee dtoite est bieo sOr ittlMe, troa^oa iprta 
v^' iroiigoo»anad*<tealrlaprorai^ 

20 DMf ttas»odedei^lis«tioQponbledetopf€ronne.€c^^ 

ooiapotte a 30% de f^iUie €pasy d k 70% de niKca de v«to, ceita ama qnai me 
^pateeur de Toidte de 14aiBi ; lea peauK latfrievn ct cxlftieare^ ca cMatcfadac 
syBriiMqva»CBl leipeedveoicm aae ^sseur de Smm ctde 6b^ 

A thee indtcitir, la podion prioctpile de la pitf onne 4 posside, i Ttet 
25 d4)ii£»iudiaaitoinl6ieiirderoidiedel40auBeiuadi^ 

184miiu tandis que U portioa ^laraie 40 posifede an diamfttie iat6ieur de Pofdie de 
IStam et va diaoDtoe cxt^fiesv de Toidre dc 236mm. 

Lee poitkn 30-32 ct31 dttpuiii oal dee diamitoetiDOfye^ 

ISTiDUB el de 244^9001, mpeolivemeat 
30 LaloagiwdcadifrteBlsamcanftpeiitaaliBcneai^ 

mmf^ f aidigaitr U Iflpyoeur d*UBe prtfonne petit toe de I 'oidie de 500m. 

La figne 16 lepiteate on puits F cfaemisd par iin eoiemble de tzoia 
tn»ccfis 2A . 2B ct 2C aboutfs CI daaeatft. 

U figuia n lepiteale echtaaticiucmem ine insttl^^ 
35 qmpenDddeneltieaioeavfafopnx^tekioriiiven^ 

SorcstlB figure, b tate de puits. rtf6eiio6e 55. eel ^qu^ 
ai£ttlliqtie(clteii) lOOcnimiiantlaiatedepuitt. 
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Cdie stnadttie 100 pone un iojecteur 101 pooivu d'uo nboC d*i|)piai 102, 
et Knrmt i tq3f»fter CI k pcosw ks <fi(rdm^ 
lepiBlscMrelirbdBccliu^i ;eUe jelioinTAra^^ 

On a dftigna far U i<f tenoB 54 ta tambour cfe stoi^ 
5 ciuQttlfclapitfDiiBB;cIte<stsuppo^ 

ireotrfedapiiia. 

itfacopes 56 cc 57 del inboun 

eCslocIA RfpectivemMtf U« tutn^CT.'* (CoikdTUbiog) 5G0ct5 

(oomM d^ii 0 wc it fiVpofter la ptfom 
dnoitatiQn A la ptf onBC;,,el i U oofuwcter 

poiyni^Rntioii)- 

15 Uitftem59diasoeimecafaiiiedecomieiederof>talicn. 
De maittre dasnque^ reatide da puts A forer at 

cuvdageSSO. 

U 1 eit adapts & rcxtfteiti da tube 560, laqud 
tam b u ui iteplB ig 5^iii|yott^atgii^ 

20 (votrfigare 1^ 

Ott pooMe aloiB au fcn^ du irott^dB foime tegfc 3» dcstia^ 

lepnaaiertRiQQcaQifttie 19). 

Apiis mile ca place de U pftfome, diacaia^ 
pdymAlaBtioo iiLfiade cdk^i, via an co«to^ 
25 ottitlTOkeaid«llcamal<50).ktabc5awpieltt« 
54(vide) aurlaciueOeaMtimlialcflmlstocktfeUp^ 

U pttf onae te trouvt abo(tt6e. de maaitee teDcfaa, an cuvc^ 

On dtfait cafaiie les connexiooa bydrauliquc et dedrique avcc la 
pfdtonab « iBitolto «t on acdle da maatltc diaacbe aataur de U leta da puiia ua 
30 ivpamOagede atemM ad-ixx: A, ceci par una tedattque ooovcntionaclk (rism21). 

A Taide de routil de coupe 501» portd par le tube 5. on ddcoupe lea 
in«,w4to^ d^audifiidhBiitctbaa (Tipm 22). 

L^dnve lUivaBia conaiita A foicr U aecdoo tuivantB, pour flten^ 

aagd 3 piolOQgeanllc uoocon 2 (figure 23). 
35 Eittijite;oncaUbcckadiamtoesetonv6ilkraligtteneatdut^^ 

dulE003.iralded*ininttiBnenKapprapM 1000(rtgaic24}. 

On fliet Ctt plaoe une nouvdte pidTofine (Gfoie 2S). 
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Ob b M t dennte dMB k puitB. ci oo la potitioaie cn 
le troQ 3. Oo la oixiiMCtt au tiibe 5, et on piooMe «u goofb^ 

polyra^dsatioo ((Igocel^. 

On idife te eoaduit cemral 5Ql qu*oB remoate et qa'oo cmoale sur le 

lamboiir ftepccar 54 tfistttt 27 € 1 29). 

Ottsinpcfdroitfilde C0I9C SOI au cube 5. etoole deseed 

les nanchoos d*extcteife£ (figm 29). 

Ota oblictt aiin dm trancon rigidei aki^ 
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RBYEWPICATIONS 



1. l¥Dcgddpoiyfofefctcfaetniaeri»puici, f w ^ 

p6ttoiicr, tttmoyeo d'lncsscrabtc de tran^ons tebntoiif * co prgf o n n cj - flunilttrea. 
f niti^i» fw#>tit «np|rfga, Apte« k gtra replifa loi^hwfinalrmwit tm dto-mCmci pour tec 
iBtrodoiU duis le fiuiis» pub k ftre d^ite ndialoneiil lous Tcflct d'lme pfcssloo 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL. PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE. ABUTTED TUBULAR SECTIONS, AND 
HARDENED WS/rU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
ooaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already In place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

prefomis; a prefomn is sealed In a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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1 

PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED INSITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections— or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 
the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

hi one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilUng and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

. figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 
15 . figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 

three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale— illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining ab^ady in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 hi a first condition, illustrated in figure 1, the tool is fiilly retracted so that its 

largest transversal dimension allows it to pass fireely inside the section 2. 

In this condition, its overall dimension is therefore smaller tiian D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which cairies the motor (not shown) to drive the tool in rotation, and the components that provide 
10 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

Li a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
1 5 When the tool has been axially lowered into the well through the casing 2 aheady 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction Fi, the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COE.ED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — ^is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 afready in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slighfly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current fix)m the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4* is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 



2741907 



This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 
5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 
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Next, the diameters are measured and the aligmnent of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended fi-om the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

Two rigid, abutted sections 2A, 2B arc thus obtained (figure 30). 
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10 

CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections— or preforms— that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of tiie overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which — after 
unfolding— is slightly greater than that of the preform, ^ich makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a fiist section (2) having been put in place fi^om the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through die section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keepmg the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (3 1) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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